Methods

Chemicals.
The following products were used as received. Sodium borohydride (NaBH 4 , 98%), hydrogen tetrachloroaurate trihydrate (HAuCl 4 ·3H 2 O), silver nitrate (AgNO 3 , 0.1 N), L-ascorbic acid (crystalline), hydrogen chloride (HCl, 37% wt in water) and nitric acid (HNO 3 ) were purchased from Sigma-Aldrich, Singapore. Cetyltrimethylammonium bromide was purchased from Tokyo Chemical Industry, Singapore. The oligonucleotides used in this study were purchased from Integrated DNA Technologies, Singapore. The dsDNA molecules (sequence in Table S1) were obtained by hybridizing the sense and antisense strands at 95 °C for 5 min, and cooled down for 4 h in 10 mM Tris-HCl buffer (pH 7.4). All the water used in the experiments described in this article was obtained from a Mili-Q Integral 5 system.
Instrumentation.
The UV-Vis spectra of the solutions were recorded with a Synergy 2
Multi-Mode Reader spectrophotometer from BioTek Instruments, Inc. Transmission electron microscopy (TEM) images were acquired with a Philips CM300 FEG TEM operating at 300 kV.
Synthesis of Gold Nanorods. The gold nanorods (AuNRs) were synthesized through a seed-mediated method. In short, a gold seed solution was prepared by adding at once 0.6 mL of freshly prepared NaBH 4 (10 mM) to a 10.0 mL solution of CTAB (100 mM) and HAuCl 4 (0.25 mM) while being vigorously stirred. The solution was stirred for an additional 30 s and left undisturbed for 45 min at room temperature.
The AuNRs with aspect ratio (AR) of 3.3 and 4.9 were synthesized by adding 100 and 200 L of silver nitrate (4 mM), respectively, into 5.0 mL solutions of CTAB (100 mM). The resulting solutions were stirred for 30 s, and 5.0 mL of HAuCl 4 (1 mM) and 12 L of hydrogen chloride (37%) were added. After a gentle stirring, L-ascorbic acid (75 L, 79 mM) was added into. The mixtures were vigorously stirred for 30 s, and 60 L of the seed solution were added. Finally, the growth solutions were vigorously stirred for 30 s and left undisturbed for 12 h at room temperature. The AuNRs were washed twice by centrifugation (7000 rpm for 15 min followed by removal of the supernatant). The final precipitates were redispersed in 20 mL of water. Rapid changes of color were observed immediately after the addition of DNA caused by the fast AuNR aggregation. The mixtures were left incubating at room temperature for 10 min before the UV-Vis spectra were recorded.
The same protocol was performed with 59-bp dsDNA and 3.3 aspect ratio AuNRs, where the final oligonucleotide concentrations ranged from 0 to 100 nM.
Protein-DNA binding assay. The colorimetric assay was performed by incubating 25 L of AuNRs (aspect ratio 4.9) with 1 L of dsDNA (final concentration 5 nM) in 67.5 L of DI water at room temperature for 10 min. The resulting solutions were mixed with 6.5 L of different concentrated solutions of ERα. The final concentrations of proteins ranged from 0 to 15 nM, and the final concentration of Tris buffer was 8 mM (pH 7.3). The mixtures were incubated for another 10 min at room temperature before their characterization.
The same protocol was performed with 59-bp dsDNA and 3.3 aspect ratio AuNRs, where the final oligonucleotide concentration was 100 nM and the protein concentrations ranged from 0 to 300 nM. Table S1 . ssDNA sequences used in the colorimetric assays. For dsDNA preparation the sense strands were hybridized with their complementary antisense.
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Sequence ( Figure S1 . Hill plot for the ER -dsDNA binding data with the 180-bp dsDNA probe. The slope of the equation is the Hill coefficient (n H ). 
